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(54) NEW EPISULRDE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin optical 
material which has satisfactorily high refractive index aind a 
good balance between the refractive index and the Abli^e 
number by using a specified episulfide compd. as a stai^'ng 
compd. 

SOLUTION: The episulfide compd. has two or more r 
structures represented by formula I (wherein X represents S 
or O; and the number S s is not less than 50% on average 
based on the total of S and O constituting a three- 
membered ring) and a cyclic skeleton. Compds. having |a 
cyclic skeleton include compds. having an alicyclic skeleton 
[e.g. 1.3-bis(p-epithiopropylthio) cyclohexane], compdk 
having an arom. skeleton [e.g. 1 ,3-bis(p-epithiopropyItlhio) 
benzene], and compds. having a heterocyclic skeleton! with a 
sulfur atom as a dissimilar atom. This compd. may be [leat 
polymerized in the presence of a curing catalyst (e.g. 
secondary monoamine) to prepare a cured resin which can 
be advantageously used in an optical material or the l|ke. 
The amt. of the catalyst is 0.0001 to I.Omol per mol <|f the 
starting compd. 
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i>r^y:/^>. N. W -^>x^ 

5-*^m*2. 6-t>y5^;Ub'^ 

-^t^v, ;^^e4Wt?>. 1. 1 (4-e^ut? 

1. 2l-t?- (4-b---^yt;^;i/) x^>. 



1. 3-t^- (<- 

- (4-e^yt^ii 
^<?)2iK5l^'JTs:. 

hU-3 



e^yt?j|/) r^py\'>, 1, 4-ty 

: h 'jy^jbTS^. h';x^;i/T 
ne;i/r5>, h';-iso-:/o 
1. 2 -i^jrf^;i/:/peji/TS>, 

r$>. h i s o -t/^iPT 5 hy-sec- 

5^JUr 5 h I n — ^^i^JUT 5 h y - n - :t 

i^^^i/Ts^. h';-2-x^ju^+*^;i/r^>. hi; 



(8) 

13 

5^;i/^>t;?;i/r h 'j :7 x ^;i/r ^ N. N-t^ 

y^5=^;u:7*y*-;U, 2- (N. N- t>-^^^bT 5 -/-^ 
9^;U) :7 a: y-;^, N. N - t^-rf ^;l/r::^ N, N 

-vs.^)i^T^*jy. t*';5^>. 4^>";>. n-^^ju 10 

;Ur^-/xh^t/) 3, 2-i^:^*^ 

lf7KjU:^>l§Eor)3i^-=eyT$> : 7-h^y^;i/x^u> 

N. N' -tr;^ ( (2-bFP^t^) :/Pb-;v) b-c^ 
^=^1^-»<^U>T*h^^>. N. N. N* . N' 

r 5 2 -b Fp+^':;'a/N*>, t/x^;i/r ^ ^'x^ 
^'-Jk N. N. N- hi;x (3-i^^^Jl'T5y:/a 

bV!/)T^>. 2. 4. 6-h«JX(N. N-t^^^^JU 20 

. N-x5^ji/^ ^ 2-x5^;i/-f 5 

4-x^ii.>r N-::''^^!/-^^^^:/ 
->»U. 2 - ^ N- •i^VT^^'iP-f ^ ^ 

;i/-2--^^;i/'Y5y!/-;k N- (2* -i^r-^x^ 30 

JU) -2 -y^Jlz-r ^ ^'/-Jl/. N- (2' -txr-/x 
f^il') -2-'>>7=t';l'^^^'/-Jl/. N- (2* 
r>'X^;l/) -2-:7xr:.;P>f 5^!/-;!/, 3. 3 - 
X- (2-x^;l.-4-p^5^>iU^5^V^U^l') 

iu^^^^i/^r 5 a^-y-;i'<h3f-;uAr;i'7*b F<ojffi^^s 

5 ; 1. S-e^rifbt^i'n (5. 4. 

0) •^7>f"Hr>-7. 1. 5-*^rifbt/i;'P (4, 
3. 0) >'^>-5. 6 - $>::^^^l'r 5 - 1 . S-t? 
TlfbV^n (5. 4. 0) •>>7^'fe>-7^r5S? 40 

(2) < 1 ) <Dr5>ai-'>ny>. 

(3) (1) <7>T5>ffl^5K^>*Ji:cf=:7^r^fc!^•^?^ 

<4) hi;y^Jl':7*x:7^>. FU x^jU:? ;t :^:7 -< 
h - i s o -::^nb*JU:7 ^ F';-n- 

FU-n~:i-5^5^;l/7*:^:7-/>, F'J^^i^o^^^ 50 
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14 



-f F (2 -^^;U>rxc:ji/) si->:;<7 
F 'j;^ (3-y^;l/:7ct-;i/) ,-^;;^:7^>, F 'J 
X (4-jrf^;l/:7*c::.;l/) F'Jy^(t?x^ 
}\^r%y)it-7sVA\^. F (4-y^;l/7*^;U) 

x^;l.i^7xx;U7*X7^>, Sx:7xx;u*^ 

(5) mSi. ^^c[>i2;SgS4c$J:t;' 
cn^oo^xxf-;!^®. 

(6) ZVv{tm^. v{tmw:>:^-T'y-vm^ 
*x>^7-;l.S, 

xb;^;v:7^ F»<i:JSKU#-5S^ 1 
ffl«TW^*. 2a*yr5>. 33R*-/r^>. 3JR 

rfe2safiU:«:iS^brffii*r*>m^ «±flCHS!fk» 
t;>xbx;u:7 F^b^ 1 ^;i/W:*ti/TjllS:o, 

[0 0 1 9 ] */c, *^§g<D»f«^cxb>^;U:7 ^ F^b^ 

l4fi^"Jte>^j:Wt^^ 1 MJ^Wr-S<b^«J3 €»CCtt. 
xb:3;;uv ^ FSij^j£;rpJlig-C)?r^o#am^^>pJtg^j:'lt 

•r^Ci4>r^^>o Cti6CDxb-X;U>' ^ FSiJK]^:;pJ 
fife3ttBlfeS^2<ii2a:Wr-6{b^ia<i:UTW. xsi^^^V 
VL^m. ^^ftKDxb'XJl/:?-^ Fffc^. 3^ffl;^;P5K> 
^«*ii/'i^>KjS7kiB9. ^;u/7:?'F:^;U!i^>K. ^ 

xy-;k ?Ky7xy-;k T5>a. l^m^ffi^ 
tfe>n^o xbx;l/:7^ FS<hJ^.pJ|i6^j:1ir#feS 

1 mi^j±tfb(ommL^^mrj:'^mM^ i la^uiwr 2> 

fb^JgjiLrtt. tr^JK 5?#ISbr^-'k ^^i^U^K 
Td^yj^. ry;i^©:F«Sfns^wr'2.x?j<+i/fb^ 

j(J\^tf:/htjA^^>m. ^Jl^tf:/df>m. 3?xy 
[0020] feiTlcx b::^;u:7 ^ FgiSt&pJtg^cWte 

2 ^ife(±w-r fb^(^)M^e?5^n^-r . 
[002 1] xj}<+Mb^<7):i:»e?«<h b fp 
+ y>. ^^f-ni-Jl/, uy;p$^>. b^;^7x>'-JUA. 



15 

1, 6 — ^^V>Z^t--)\^. ^^-^^ lO 
hu^^'d'yu-h, •^>dfxyxy 1,3- 

<^^fflr;^n-;^^l:^i|^^:xtv^^b FU XDffi^uiJ: 
•?l«3^$n^r;u:3--;n^x.i?=^-$x'ffc^; rs^t*> 

r^^;!/®. >fv. T-uy^Ji^m. T-h^b Fn:7^;P 20 
-?*^;i/f*F^t FP:7:$';l'K. ^+1ftFP7^;W 
^^'Fffi. if-S^-^'i'ffiE. vu^>M, ziJM^m. V 

^)\^^. F y^ y vwl. ^>*fe'>7=* h^/7;i/j}<>^, 

^83<!:xt:v^^t F y ><OJ^^tc<i: DlSi&^n^^y 5^$;? 
;l/x;^T';l/5^x;J<:^5>'ib^!gj: x^U>i^T^>. 1. 

1. 2-i;?T^>'r^^>. 1. z-i?r^y^^iy. 

1. 4-t?T^-/::^3?>. 1, h-Vr%^^l/^ly^ 30 

1. 6 -i^r ^ ^'--=^1f>. 1. 1 -1yr%J^^^ 

1. 8 -i^r^ >'3i-i?df>. fcfx- (3 -r ^>^7' 
nt*;i/) x-'^ik 1. 2 -t^x- (3-T$>^r?'D5i< 
^i/) x^>. 1. 3-t:x- (3-r^y^n?l<^ 
5^) -2. 2* ^;^:/p/^•>, l. 2-. 1. 3 
4-fc:xr 5>^2^^n-^+i^>. 1. 3 

1. 3~&^>(ri«i. 4-tr;:^r ^ >'x^;u*x^n^^ 

1. 3-*>^c>«i, 4-trxT5-/:/ntrii/*/ 
^D--s^1f>. ;4c^4. 4* -i^r^ -/i?:?xx;l/^^ 40 
-<v3^n>i^r 1. 4-trxr ^yr^nb'ju 

2, 4-*Sl>«2. 6-Fyu>5^T$>. m-. tb 

2. 6 -:^:7^r U'>exr $ 4. 4* -jp^^ycp^ 
*xjuy5?>, 4. 4* -$^r ^ >'i^>'xx;i/x— 7^ 

;K 2. 2-trx(4. 4' -t;?r$yi^:7*x^p) ^ 
n^'N'V^O—jRs^T^^. N. N' -i>^^;i/x^u> 
i^rs>. N. N* 2~e;^r5>':/P 
/O. N. N* 3-i^r 50 
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N. N* 2 -*/r5y:/^>. 

N. N' 3"t?T5-/:r^>. N. 

-1. 1 -i>r%y^^^\y. N. N* -t/X^JUx^ 
U>i^T^>. N. W -i>x^;U-l. 2-i^r$y 
-fxxj^l/, N. N' -i^x^Jlz-i, 3-S^r5>'::^P 
>'^•>. N, N* -s;>x^;i/-i, 2-^;^T$y:/d?>. 
N, N* -$;^x^;U-l. 3 -i^r 5 >'rr^>, N. 
N' -t^x^^U-l. 4-t^r ^ >'rr5r>, N. N* - 
^x^;U-l. 6-S^r5 y^=^1f>. b*^5$^>. 2 
-y^;l/b-^^S^>. 2. 5-^'5)mi2. 6-i>-^^ 
;l/b*-^5t^>, 4^-=tb*^5t?>. 1. 1-^:^- (4-b- 
--^y^^JU) 1. 2-S^- (4-b-^yi^;u) 

-x^>. 1. 3-5^- (4-e^y2^;i/) -:/d^n' 

1. (4-f^ys;>;u) -:;^^>^cc>zi» 

^TS><i:xbVNPb Fy ><Offi^t<:J:0iSU§3ti^r 
5>3^x;i<^Mk^: 3, 4-x;j«^^->ixi^n-N.:^-^' 

;Uy^;l/-3. 4-x;J<^^5^ty^n-^1^if>^;U;K=*^2y 
U-h. bx;Ui^d7y^^if>S^:t=^1f^ F. 2- 

(3. 4--x;j<^-*y5xi7a^4^tx;u) -5. h-y.y^n 
-3. 4 -x;t?=^^s^5^ii^n-^=^-y*>-y ^-i^^^-y- 

bx (3, 4-x.i<+*x'ix^n^4^i^ji<) r^^- 
F^©Jii5ISx.i<+Ml:^J» : i^i^P-oa^e^x^xij^ 
:^^^^F. x^+Mk:^tt. X3j<4^MI:3i<y:/^i^x 

bx;ui/^n-^c^'fe>x7i<^^>F^<D:^^iafn{b^«5 
©x;|^+MbU:<J:0llit$nSx;j<4^Mb^ : 
^ffir;P=i-^i/, 7x-/-;Mb^!|^ie^>rvs^T^- F 
y F-;U^;Cpe)S«^a U ^ >3^x;i<:^^ 
Mb^^^^^f ^> c ij^ir ^ -60 
[0022] ^^CDx b-x;l/:7 Ffb^<D:P:»CTt 0 
rtt. fe(±<Dx;}<+$yfb^5^(DX5j<4^5/S<D-a5*-5C* 
«^r^xb->^;l/:7^ F{bUTfi6ti-SxtfXJl/7^ F 

[0023] ^mif^^-^^^. S^«fi:^;UjJ<>K«l*«J. 

x;j<4^Mb^©ic6rK^o/cxbVNOb Fyvt 

[0 0 2 4] .i<y^iI/:<7:/5r><!:Urtt. AftWtCti. 
1. 2-i^->fil':^::^Fx3r>, i, 3 -S^^-rfJl/:^;:/ F 

1. 4 --:^j/il':^:/F::^^>. 1. 6-i;^y;i/ 
:^:7'F^^1f>, t:;^ (2 -^^U^T* Fx^jl/) x;l/:7 
^ F. 1. 2- Ci^:^ <2->^l//;:/Fx^;i/^:t) J 

3 -5;?^;^:^:/hr?'o>'^•>. 2-pf;V;^ 
4-t;'jrf;l':^y h:/^>. 2- (2- 
yJ^:0::/•Fx^;^^^^) - 1 , 3 F 
>, 1, 2 -i^x ( (2--rf;l'/7:/Fx5=-;U5^:r) D - 



(10) 

17 

3 1. i. 1 - h »; x O^u/? 

yynu-h, 1. 4-:/5?>5^:^'-;i/S?^:t:/nf 

(/S-^f^:}-^'; aU-- h) . ^>^rxt;;;^ij 10 

Wm^-')ji)Vt3'f^:y{t^\ 1. 4-5;?-»*Jby7:/hi/' 
i'a^+'t^>, 1. z-v^ji)\,tjrfYu{;xi^^^:y^ 
1. 4-i^y;l';<7:7>y^;l/$^i'D^=t^1f>, 1.3- 

x^ji/-i. 4-Sx5^r>. 2. 5-t^y;U:^:/hy ^ 
JU-l-^rv. 2. 5-i^y;Ui57:/hx^;U- 1 

-p^;l/:^7:/hxtS'y-;k 3 --p'Jl':<7::^h - 1 

^JUtj:/h-2-^UJ^y--}V^ 2. 3 

- 1 -:/n/N*>'-jU, 1 1 . i- 
^o^;^:7•p/^*>^ 1. 1 -bx (yji/;^:/hy^ 
- 1 "-p'f^p— ;i/:/p/\*>. j'^^i/^t/hy^ji'h y 

;u) bx (b FP=^-^^^;p) ^^>, hij>i^ (yjVtj 
y*bji^)\^) b Kn=^i/^5=^jUjrf3f>. 2- (2-yji' 

:^?:/h:7*-/-;l/, 2 --?^^l':^;>^h^N-< Fo=^y>, 4 
-bKP + t/-4- --^;U/7r^htr:7xr.;u^^^cf ^ 

tt, 2 -^:t:/Ob':t>^. 3-^ 

i;>=fK, N- (2 -^;l/:^:/F:/ab:fr:;i.) yi;^/ 40 

3. 3-t>^:t^vmwm^mif^ctifix^^. 

^WT^x b-:;^ji/:7 ^ Ffb^i tt±Be<D:^fiaiPS so 
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^WT2>xji<+i^fb^©x4<^ixS;Srxb->^;l/:7^ K 

[0026] ^mmm4:mrz>i:jju^^ymt^t or 

tt, Td^UiUM. ^^ri'i^ibM, ^U^>m. 

[0 02 7] $/c. xb-;^;l.:7^ Fg<!:JSf&pJ6g-C>5^-:> 
mW<bUr«xj}^4^S^S3b-5(/^«xb-;;^;l/:7^ F^^ 
x^U/>:f+1^-r F. :/ub'U5^=^^i;--^ F^©^-/ 

i^;l/x-T*^l', X5^;l/^y s^5>'>H/x-'r;i/, :/nbVP^ 
y^'i^;l/X-T';k :/^JUd^»;s^5x;i/x— f-;l/^<Di/y 
i^s;^;Ux— f-jUS^^iiUi. x5^u>x;i/:7 ^ F. ::^o 
b'u>;^;i/:7^ l^^(D^yx.\i'^jVy ^ Ffb^. 
<D^y:f7;l.j}<>^i^:ryy^'F-Jl/ (1. 2-xb-5^ 
3-b Fa+S^:/a^s» *>6S|z»3n2»«ii^^ 
•r^^:ti^y5^$^Jl/x:^7^;l/S. 
x-r'^l'd. 2-xb*^2f::/pb\»b2r+i^^^» , 
x^;P5^:i-4^ys^s^A/x-^;l., :/pb'jl/^:i*4/^yt/t? 
;l/X-f*;K :/^;l'^^i<y^i;?;l/X-f';l/^CD^:^-y 
yi/t^;l/X-r*;U^^*tf^C<h:dir#^, Ctieo)* 

rj:o»*(>c^t)<o»xt>^^i.7-* FS^mwrsfb 
[0028] :^^mo>mmtj:mmmmtK:r. t^y^^jw ^ f 

a>*j^^Bjfie>a:'&ffiS^ ifflKiwr^fb^^^tc 

xex;b:7Y FS<bJra&njft6^;0io^}ts^4>pJgg 
^cWSeS«:Hawr^fb^i«. g|fbfi^ftiB«©#«E 

mmkt. mi^<or^>m. t^::^y^:ym. mm^f)^mm 

[ 0 0 2 9 ] 5 e>«:, :FiafaS^WT'5(b^!|^^<^r 

itf'^^X-h. i^-fVr^Pb•;^>'^•-:f+i^5x:0-Jj<^ 

-h. y^u^-f-^r+i/tp/y-.i^^-F, 5;>~n~:/ 
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i e T -z/^JW^-t^iy^^t'ftjys.-h. ter- 

i^P^JVJ^-t^V-^ t^- t e r + 
-fK. t e r -:r^;i/t Fi3A-:t^^1^-/ Hp 
-2, 4 -i^j)^ ^Jl'v'A'UP::! h , 2. 2* -TV 

t^x (2 -i^i'pyof;u:/nf:*'^ h , 2. 
2' -ryex (2. 4-2^y^;W^UDr.hi;;l.) , 

2. 2* -Tyt^x>f v:/^a^ h 2. 2* -r 
X (2 -^^Jl/:/^pr;h y;i.) , 1. r -TV 

-/^*^^:^^y;^2. 2' -rVbrx (2 

2, 2' -ryti'X(2. 4. 4-hU^^;l/ 20 

tt. 2. 2* -TVb'X (4-^ F=*^i^-2. 4-2^-rf 
^;WN'UprLh ^ 2. 2* -ryt^X (2 -ix^; 
P:/PbVl/:?'Pf:**j:: h , 2. 2* -TVex 
(2. 4-t?y^;W'Cun- F ijil/) , 2. 2* -TV 30 
l^X-<vy5^Pr.h 2, 2* -Tyex(2-y 

^Jl/^g^Pjr^h liJU) . 1. 1' -TVtrx (->5?P-v 

Ty-4 F^i/-2. 4-i^^^;b-^\*UPr. h i; 
;k 2. 2* -rVt^x (2-y9=^;P:>'PA» 2. 
2* -rVtrx. (2. 4. 4- hyy^;i/-<>^>) 

««)6n>5cii*5. s;^«jHfi£«5]|iaw:«Lro. oiwt 

^-S. Owt%. »*0<ttO. lwt%-^2. Ow 
[0 03 0] :£/c. *^^<OSf«^j:J!iJMFt^Slttxb-x;l/ 
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ffi»^xxf*jb. Ktf«KxX7^Jl/C[)rJl/^»J^i|ie. 
i> T ;l/ ^ U >^att«f«it X ir-^KDr il' * U ^ 

p-;k ^i<»;t^p^^i^>s. ljisaftRT5>x^u>3r+ 

[003 1 ] :^^m(Om&U:f^mtmik:c.\f:!(.)iy ^ K 
ilffcWi^. ^^fia^^W^^jxb-Xib:? ^ Fg^iS^Doj 

Uiss*!^. i!ft«F®tto.| I'-i oo^ra. jM«1-^ 
4 8^F^r*o. i^fbss^- 1 0^1 6 o'c. m^- 

1 O-l 40*Ct?*»i. ilfbl^T^. «*4^50 

1 5 0 -COMSr 1 0^;(piE» 5^rassrx-;ufti 

M4r*«.s^x bx;i/7 y iF^k^^Bji^Mtc J: 0 fiMS 
n*xi^XJU:7 ^ FSiJRt&orfig^cW«gS*2<afeLhW 

-refb^JBj^^i^tt. ctij6c!)TirtBSi{@j^:i±<h^cD# 

im^^mrj:'Stm^ 1 flJlJLhW^-Sffc^J^. X b-x Jl/ 

^ci^ ii^^istt- 1 o-(|;*>e 1 0 0 •ogfficoffiH'Ctf 

ig^8$ra«. l»/>»i^5B$M. »$0<«5^*^6 
2B$fa, $6CC»3fb-:H5^3&>6 3 0^. iS*>lff3S 0 



I 



(12) 



^»ga¥9-255 78 1 



21 



22 



i)^h{mtLi.^ysmv$>i>. c<om>^mto. im 

mHg*>67 0 0mmHR^rtf^*i. »SOCi(D« 
1 0mmHg*^63 00mmH€rr^>^. $6tC. MtC 

[00321 10 
[0033] 

iJlStt : t:^ ^ hmt}^.i)^ 1 2 0 'CU:l±(0h(0^O. 1 * 

C 53. 30% 
H 5.9 1% 

S 40. 50% 
h)V (EI) : M* 3 14 mWl^MS 1 

4) 

^aS?R^ri^±^: 62 0cm-* (xt*x;U:7-f Ki^ 
<o{*ffilitt) 

* H-NMR : 7. 2ppm(t. 1 H) 
7. 0 p pm (m. 3 H) 
3. 6ppm (m, 2H) 

3.1ppm(m. 2H) 40 
3. 0 p pm (m, 2H) 
2. 7 p pm (m, 2H) 

2. 6 p pm (m. 2H) 

2. 2p pm (m, 2H) ^ 

gSafifi: (^«Tfii) 

C 52. 34% 
H 7. 66% 

S 39. 90% 



8 0*C*SS©fc<D^ 



hJU (E I ) 

20) 



M* ■ 32 0 (mm^^ms 



* 2 0 •C*iiS8 0 •CJta±<Dfc<D^A. 

mS. : hy^:7^fflC^/t3.#.fflCfg^KilI^tcM^ 

m;CiiO, IfeUiOfeCO^&O. 0. 1*»I0. 051^ 
±©*>(D^A. 0. 0 5*SS<OfeC0^xtO^. 
[0034]||jte«?«l 

I. 4-e::^ (^Jl/y7:/h>rf^jl/) •^>H2> 1 7 0. 3 
g<hxi^d^a/Ut Ky>l 85. 1 fir^ffiia^l 0"CfS 
ri^inb. h UATKgfSO. 4€r^7k4mlCC 

-ClB$fSjS^U/Co -€-<D». *:»fb:^H»«!FA8 0. 0 

loil^«:7K2 0 Om 1 ^jfjn^. h;Ux>3 0 0mir 
m^mi&»(o i . 4 -tr;^ i^vt^tyjv^ 

Wc. ^>cc^r. skit. ^mxm^^mLfc 

y^xafx:^ 1. 4 -tf;;^ (i/y*xt^ii/^:t>>'^;b) 

>'fe'>14 2. 2g<b^:^-i^3 0 4. 2 g tM^mm 

II. 3gi$6«:«S(«iUr h;l/x>l L*5j:c;^y5r 

-/-;n L^ttiZi^s^. 3 0-cr9«FifflSfc;b/c. 

(Omm^m^VfctC^. 14 1.5 «(DSEm9^m 

fc. ytm^m. mm^Vr. nmr^*?, i r»w;&>6. 

;U) ^>-fef>i*!I59U3rc (iR^9 0%) . 

mum 

53. 46% 
5. 77% 
40. 78% 

m«:|ligpU/c2tS«Z)^^xS3&:»6^cC-5'=t-;U K^ffCcaA 
8 0-cr5^rafi^fko. 3fe^*4^ff/t, ff6 

*^lCC^L/t« 
[OO3 5]||t60!l2 

^Mlic:tet^r. 1. 4-trx (^;i/:^7:/h^5^Jb) 
^>Hf>(Om50tc. 1. 4-tfX (-^;I/:<7:/h-^^ 
^U) 2^^^-v4^t^>^ffifflT-smw. ^0!I1^«IO 
ilb. 2. 5-brx (/3-xt:-^:^-r/"ne;b5^:^-y5^ 

52. 45% 
7. 55% 
40. 0 1% 

SO (ownmm 



N-^x^jl/x 



6 2 0cm-' (xf:3^jb:7 ^ K? 



H-NMR : 3. 2-2. 
7 p pm (m. 2 H) 
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9 p p m (m. 



2. 
2. 
2. 
3. 
1 . 
2. 
2, 



6 p pm (m. 2H) 
2 p pm (m, 2H) 
0 p pro (m. 2H) 

9ppm (m. 8H) 
6 p pm (m. 2 H) 
2 p pm (m. 2 H) 



C 
H 
S 

h)V (EI) : M* • 3 5 6 (S»^fi3 5 

6) 

gj^^^tR;^^^ : 62 0 cm-^ (xt;X;U:7 ^ Fi^ 



* H-NMR : 3. 2-2. 9ppm(m. 14H) 
2. 7 p pm (m, 2 H) 
2. 6 p pm (m. 2H) 
2. 2 p pm (m, 2H) 



(13) «FPg¥9-255 78 1 
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1 OH) * [003 6] m^ms (^ (2) tC^jCirZ^H. U = 

H. m= K n = 0) 

^0?! tcfcc^r. 1. (^)Vij':fh^^)i) 

^lyifXORhK^iC. 2. b~\^:^ {jtJi^ijj^h^^ 

;b) -1. 4-i;^^r>^ffiffl'r'2>«5^tt. HJSWi* 
IgtJilU. 2. 5-trjx (/3-xb-^:t:7-nf;i/$^:ty 
^Jb) -1. 4-i^5^r>^i^iR^8 2%rff/Co 

(^«fffi) (ftsffi) 

40, 33% 40.4 1% 

5.7 7% 5.6 5% 

53.79% 53. 94% 

[003 7] mmmAr (2) tc*5i^rz = H. u = 

H. m= 2. n = 0) 

>-fe'>c[)f^*Di3«:2. 5-fc^::^ (^;U:^:7'hx^ji/) - 

I. 4'-ty^r>^^mrz>umittmmmi4:m^jE 

2, (<3-xf^3j-:/pb';U^2}-x^iU) 
20 - 1. 4-t?5^r>*ite*R^8 5%'C©yto 



hJb (E I ) : M* * 

84) 

^9}-^^^:^^^ h)l :620cm 



(^Wffi) 
C 43. 55% 
H 6. 39% 

S 49.8 1% 

38 4 mm^^ms 



* H-NMR : 3. 
2. 7 p p m (m. 
2. 6 p p m (m. 
2. 2 p p m (m. 
2. 0 p p m (m. 



2-2. 

2H) 

2H) 

2H) 

4H) 



(tfffffl) 
43. 7 1% 
6. 29% 
50. 0 1% 

[0038] ^te«?iJ5 (^ (2) U:*Jt^rZ = H. U = 
(xf:^;u:7 ^ K H. m= K n = 1 ) 

1 tcfct^r 1 . 4-bx (-^;P:^7>^h^^ji/) 
30 >'t?><DRt>»5«:2. 5-trx (y;i/*::/hx^;i/^:t 

^^jb) -1. 4-iy^r>^^m-r^^AmtmMmi 

^tI^OjIO. 2. 5-bX (/3-xt:-5^:r:/cit*;U^:i- 
x^j|/5^:t^^>>U) -1. 4-e^f=^T>^#gJR^8 7% 



9 p pm (m. 1 4H) 



(»«f«i) 

C 40.19% 
H 6. 05% 

S 43. 70% 
476 (M»5H^fi4 7 



^:^7.^i7 (E I ) 
6) 

g^^g^jRx^jy hjU : 6 2 0 cm-* (xfXil/:7 KS^ 



'H-NMR : 3. 



2-2. 8ppm(m. 22H) 
7 p pm (m. 2H) 
6 p pm (m. 2H) 
2 p pm (m. 2H) 

C 40. 39% 



2. 
2. 
2, 



(ttffffl) 

40. 29% 
5. 92% 
53. 79% 

[0039] mmme (^ ( 2 ) tc^jc^r z = c H 2 s 

Ep s, U = H. m= 1. n= 0) 

1 tcfcC^r 1 . 4-fc:x (y;l/:*;:7*h^^;U) ^ 
>'lf><DR*D0tC2. 3. 5. 6 -T-h^^^X (^;U* 
:/hy^;l.)-l. 4-t>^r>^^^-r-6m(3Jlifi 
Wl^iSOilL. 2. 3. 5. 6 -T^h^^^X (<3-X 

tr^3fyntvu^:r^^;u) - 1 , 4-t^^r>^ 

J 2%-cmi:« 

(fm«i) 

40. 50% 



(14) 
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H 5. 55% 

S 53. 99% 

-77.7.^^ (EI) : M*' 5 92 (ffia&5H^S5 9 * 

2) 

g^n^jRx-^^ : 6 2 0 c m-' (xf ^ 

" H-NMR : 3. 3-2. 9ppm(m. 20H) 
2. 7 p pm (m. 4H) 
2. 6 p pm (m. 4H) 

2. 2 p pm (m. 4H) *10 
Tcm^^m : (^Wfii) 

C 45. 15% 
H 5. 99% 

S 53. 69% 

VXX-^^ hit/ (EI) : M** 4 1 6 (mm^&4 1 

6) 

a^RiRX"^^ hJU :620cm-* (xf x;l/:7 ^ 
(Oftl^ib) 

m^iwtmumi^^. ^itc^o/t. 20 

[004 1 ] JtSfiai 1 

1 ccfct^r . 1. 4-t:7 {jDVijzfh^^^i^) 

^>-fe'>OftbDtc:2. 5 -tfx (t KP + e>^^JU) 

-1. 4-i;^:*-+if>^^ffir^tiWi^«^i^iai«) 

ilO. 2. 5-trx (/3-xt'^:^-:/p!^;U3h4^t/y 5^ 
;u) ~1. 4-s;^:t^tf>^j^lR^5 2%rf#/Co 

[0042] JtK0II2 

^«itc^i,>r. 1. 4-fcr::^ (pf;b*:/hy^ji/) 30 

•^>-fe'>(DR:b»9U:2, 5 -bi';^ (t KP^5>x5^;l/:t 
+i^>^Jb)-l. 4-i^:t^1^>^fi6^'r'5J[UW*^ 
mmi^m*)ML. 2. 5-tfX (/3-xK'^:^*:/nh- 
;b:i- + >'X^;l/:f+ixy^;l/) -l, 4-i^:f^1^>^ 
*giR*5 5%'C3/Co S^Hfta, f#6*i/cW*4©®R 



«Fra¥9-2 55 78 1 
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5. 44% 
54. 06% 

m^m^o^^. miuiTjkLfc. 

[0 04 0J|ltfi«7 

tcM^T 1 . 4- trx ^ 
>-t2>CDft*>0tC2 - (2 hx^Jl/^:^-) - 

1, 3-^-^;u*:/h:>'n/0^fieffl-r-sa«-«llte«I 

l^l^OiiL. 2- (2 -|8-xf^:t:/ntril'^:i*) 

(ftff^i) 

40. 34% 
5. 80% 
53. 85% 

/c. 

[0 0 4 3] lt«!«3 

^^itcfcc^r. 1. 4-t:7 (^^juzyji^t^^ 

-<>'fe*>l 6 2. S^^Al^fi^tLX^tmm^bO 

i^^Affiffl-r^feW^jSteWi j&«ioiEo/c, f#6ti/c 

^mt^ NMR;:<^^F;1/^»3^ (1) <DZ=H. U 
= H. m=l. n=Or*0, ^ (2 ) (DX*OSC!)<i 
»«HMai«r«R£-r ^ S <»: 0<D^tfCC^* l/r^i^r3 0 

[0044] Jtt!l[«4 

1. 8-ty^)\^iJ>^h-4~j>t}Vij:fh^^Jl- 3, 6 

r^- h 5 2Sfia5(Dig^w:«ftftMK<5: oxty-:r^)\^ 

XX^D^>f K:$:tg^^l OOMgPtC^fUrO. Ifi 
SgPSS^^. i^— 1 OmmHgCDi^T 

V^-CSOX;, 2 0B$ram^IiE{I:0/Co f#64l/cW4(3!) 
mmm. r9-<»*jJ:CfJtfi^SiJSL/iem^aitC7nO 

[0045] 

[^1] 



(15) «fK^9-2 5 5 78 1 
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1 ) 







n 0 


y 0 










1.67 


34 




o 


1 — 

o 


nmm 2 





L€6 


40 


o 


o 


^tn^m 3 




1, 70 


36 


o 


o 


siiG^q 4 




1 

1.69 


1 

37 


o 


— - 

o 




2.5-t'X(/?-Ih' f:t7'Pb'*f^ 


1.70 


36 


o 


o 








1. 70 


1 

36 





.... 




2-(2' j0- ii:ft:/ofcWiWt)- 


1.6S 


36 


o 


o 



[0 04 6] [^2] 

f 

) 



29 

(SI) 0)8^ 



(16) 
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1 

n D 


1 

V p 




i& fir 






1.57 


45 


X 


X 






1.56 


46 


X 


X 


it^ei 3 




1.63 


42 
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A 
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